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| A 
DISCOVRSE MA- 
THEMATICALL 


on the variation of the 
Mapneticall Needle, 


TI O write an Encomieflique of the May- 


»et is not my intention ; the bold & 
= (x confident attempts of Seamen, tho, 


{@3 £/2% rough thoſe hidden paths of the vaſt 
I) 2A 


Ocean, to all navigableparts of the 
> earth, will ſpare methe labour ; net» 
ther will theſe few lines permit me to ſpeake of all 
Magneticall qualities, they that liſt may have recourſe 
for thcir ſatisfaRion herein, to that moſt learned worke 
(admired by all Foreiners ) _ agoe penned by Mr. 
Dr. Gilbert our countryman, fometimes Phyfinan to 
that Renowned Lady our late 2urene. That which T 
here principally ayme at, is the defleion of the Needle 
from the Terreftriall Meridian, together with that ab- 
ftruſe and admirable variation of the Variation, lately 
diſcovered to theworld. 

The Variation then is the defleRion ofthe Aygnert 
call c Meridian from the T erreſtriall, the Horizon deter- 
mining its Quantitic and Qualitie, Thele Meridian; 
ſomerimes are coircidenr, and in ſuch places there 
can be no Variation - Sometimes againe dey are difle- 
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3 A diſcourſe Mathematicall 

rent, and then that Hemiſpere wherein either extremity 
ofthe Needle lyes, denominates irs Quality, for if ie 
bethe Eaſterne Hem'ſperegit is called Ealterly variation, 
if the weſterne, weſterly. And the Horizon ſuppoſed 


(as all great Circles are)tobe divided-into 3 60 parts, & » 


cach part ſubdivided into Cente ſmes or Mulleſmes, de. 
fines the Quantity as 19, 20, 30,&Cc.parts of variation, 

For our more diſtin& proceeding (and to give ſome 
ſatisfaRtion ro thoſethatare not altogether Mathemati. 
call) ic will not be impertinent to our preſent purpoſe 
to give ſome probable Reaſon for this variation or 
ſaving of the Needle from the meridians of moſt 
places. 

Takea vigorous Magnet, convert itinto a Spherical 
Body, and having found its Poles, delineat the ſam? 
With Meridians, the Aequinoiall, and Parallells, 
Thea take a fine ſowing Needle,and applying'itto the in- 
rerſeion. of a Meridian and the Arquinodial, it will 
be found preciſcly to point our the Poles of the ſtone; 
and it the N-edle be moved towards cicher Pole, accot- 
ding to ics owne dircQion, it will tracz outa Circle 0- 
verthe laid Magnetique Pole.” Bur it this Sphericall Mag- 
net ſhall have a parcof it excavared, as admitt about the 
forty fift Paralell, and forcy fiir Meridian or degree of 
longitude, the Needle moued forwards from the fore. 
ſaid interſeRion , aſſoone as it ſhall draw. necre to the 
limb of this excavation; will forthwith leave its former 

ſirion,as lying in the plane of rhe prime meridian,and 
incline to the other ſolide (ide, not reſpeRing at allthe 
aforclaid Poles: and this deflection we call the ,vart- 
. ation ofthe Needle : And the greater will this variati- 
- 6g bc, the neerer it approacheth to the Poles. For 
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on the variation of the Needle. ry IX. 
whereas b:fore the excavation each fide being a like WO as be 
potent, the Needle like an upright and indifferent, gddaine 
Arbiter inclined ro -neirher part ; after the excava- and exorbirane 
tion! it will convert it ſelfero the more ſolide fide , Inn 

rejeting the imperfeR and defetive , and ſo much and other Nor. 
the more powerfully , by how much the other fide _ teach 


ſhall be found to have loſt more of us Magnerrgue te rants 
vigorous ſubſtance. 


The like will fall our if the Needle be fo placed, as 
that it ſhall biſe& the excavared part, for then will it 
acurately point out the true Poles of the ſtone former- 
ly found , bur ſuddainely ſwarue from them after any 
little diſlocation, ſtrongly applying ir ſelfe to: the 
more ſolide fide, | 


As it is with this little, (o likewiſe with the greater 
Magnet the Earth, whoſe ſolide magnetique parts arc 
"own Continents, the defeRive and excavated , the 

and vaſt channell of che Sea. For if there were 

| obſervations made in the midd way betweene the Ea. 
| ſterly Coaſt of Ching and this weſterne of Europe, it is 
very probable there would be found no variationatall, 
| the Terreſtriall and Magneticall Meridians being congru- 
all ; bur if we ſhall incline to either fide, as admic ro 
the weltward, the Needle will in like manner moye it 
ſelfe ro the Eaſterne Continent, as the more preyalcne 
ide, the channell of the Sca being a part deficient of 
the Sphericall Body of the Earth, and the Needle 
| finding no incouragement to apply it ſclfe there 
tO, 

| _  Andſolikewiſe for the Ocean, which palliaces the 
| unpertec parts ofthe Earth, it is evident, that if the 
df A3, Need! 


FJ ' Udiſconrſe Matbematicall 
Needle ſhall equally divide the Marine diſtance between 
two continents, there will be found no variation, as 
having both the Meridians united , the Needle equall 
diſpoling irſelfe to cither Continent. Bur if we ſhall 
ſwerue from this medicty , it. will preponderate with 
the next continent. 

For theevidence of the truth hereof, Iet aman exa- 
maine generally the variations of our moſt expert Sea- 
men, (a Catalogue wherot we haye annexed to that ac- 
curate worke of Mr. Wright in his deteQtion and co- 
neRion of errors in Navigation) (although by reaſon 
of the diverlitics of the Nos of their Compaſſes and 
ofrentimes unapt handling of their inſtruments, the 
very ſcldome concurre) obſerued inthe Alamtique O- 
cean, from the Equator unto the parts of Norway, all 
along the Eaſt Coaſt from the Meridian of the Azores, 
as farre North as hath beene diſcovered, and he ſhall 
finde the ordinary praiſe toreſtific the truth hereof, 
As alſo afterthe ſame manner fromthe Equator ſouth. 
ward, unto the ſtreights of Magelan, and all along the 
backe parts of America inthe South Sea, and on the 
Eaſt Coaſt unto the Cape of Bens Sprranza, and he 
ſhall perceive the like agreement ; Bur in fayling from 
the atoreſaid Cape further Eaſtward, that ſometime 
they doe finde it otherwiſe, the cauſe proceederth from 
the different fituation ofthe Sourh Continent hithertg 
undiſcovered, And whereas in the Arlamrigue Occan 
about 135 leagues from the Tlands of Coruesand Floyes 

McToho Wells, tothe weſtward, there hath beene found by anable Ar. 
tiſt no variationarall, it is a manifeſt argument,that the 
Place is equidiſtant from the Earopean or African con- 
tincnts and the Americen; And as weapproach to - 

ther 
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ther Continent, (o ſhall we find the Needle preporent in 
its converſion; from whence the variation thall re- 
cciveits denomination, | 

Therefore its abſurd for Seamen to touch their 
Compaſſes with the allowance of the variation of any 
particular _ conſidering this variation is perpetu- 
ally variabte according tothe ſhipps motion. 

And moreover its abſolutely neceſſary for that Sea- 
man who ſailes by his Compaſſe, cominually to ſearch 
the variati6,thar fo by the Proſthephereticall application 
thereof, the cruz point of the compaſſe (whichis his 
principall Mercurialift) may be retified. 

And this artifice maybe performed by the aſſiſtance 
of the Planets or fixed Starres, and that cicher without 
or with their Alcitudes, I ſhall not needto' exemplify 
all varicties, as having el{where copiouſlly and demon- 
ſtratively delivered the ſame. I thinke it only conve- 
nient co couch lightly at one or two, and ſuch as beſt 
conduceto our preſent purpoſe. | 

And firſt without an CMlritwde, Finde two fixed 
Srarres of equall right Aſcention , and holding vp a 
thread and plummer, obſerve when thethread biſets 
them { for that is the exa&t Meridien of the place ) and 
at thar inſtant apply che Compaſle rothem, if the 
Needle preciſely reſpe& them, there is no varia- 
tion; if nor, then is the difference, the variation  jnqui- 
red ; and thar part ofthe Horizon to which it inclines, 
(alwayes accounting from the ſame interſection of the- 
Horizon and Meridian) claimes it. 

It may likewiſe be performed by the Amplitude 0y- 
moe or Occideall of the Sunne , and as well by night as 
by day, by the reſt of the Planets or fixed Starres, ha- 
ving 


Pi 


ving onely their declinations and the Latitude of the. 
places, either Geometrically by an CAnalemme, or. 
Arithmetically by the belpe of the Canon of Trian- 
eles, for thc ordinary termes of the proportion runne 
thus, | 

As the Sine complement of the Latitude, is to the 
Radius,Sothe Sine of the declination, to the Sine of the 
Ampluude, Turning therefore the Compaſle to the 
Sunne or Starres, the difference of the Arcs is the vati- 
ation inquired, Or by knowing therime of the Sunnes 
incidence into the Plane of the Prime verticall, aftcr 
the like manner we may obtaine our deſires. 

But in theſe and ſome other wayes, we are confined 
to acertaine time : If therefore to the former requiſits 
we ſhall add an Altitude, this Artifice may be perfor- 
med at ay convenient appearance of aPlanet or Stare, 
as we ſhall by and by ſhew. 

And for the more eafic and certayne obtaining of the 
variation at Sca, I would adviſe the Sea-man to extend 
or prolong the capitall of his Needle, or fix lome ſtile 
on it, ſo that it may cur thE Flye at right Angles, for 
then the Compaſſe covencd tothe Sun, this ſtile will 
readily ſhadow out the CA1zimath Magneticall,and com 
paring ir with that of the Sunne , he hath the variation 
neere enough without any further labour or prepa- 
ration, 

Thus hitherto (according to the Tenents of all our 
Magneticall Philoſophe rs ) we have ſuppoſed the vari- 
ations of all particular places to continue one and the 
lame + So that whena Seaman ſhall happly returne to 
a place where formerly he found the tame variation, 


he may hence _onclude , he is in the ſame former xon- 
C 


eehe variation of the Needle. 7 
g/tede.For it ische Aﬀſertion of Ate, Dy.Gilberts, Faria» 
vis vhicuinſq; Lociconſtans eff, that is to ſay, theſame 
place doth alwayes retaine the ſame variation. Nei» 
ther hath this Aflertion (for oughtI ever heard) been 
queſtioned by any man, But molt diligent magnericall 
obſcrvations have plainely offred violence to the ſame, 
and proved rhe contrary, namely that the variation is 
accotnpanicd with a variation» For whercas in the 
_ 15380 Mr. Burrows ( a man of unqueſtionableabi.. 
ies in the Mahemaique) tound the variation at Lime. 
bouſenecre Londonto be 11 gr. 15 min. or ncere one 
at of the Compaſle, Intheycare r622 Mr. Gunter 
Poerimen profefior of Afronomic in Greſham Colledge, 
found the variation inthe ſame placeto be but 6 gr. r$ 
min. And my ſelfe this preſent yeare 1634 with ſome 
friends had recourſe to Dedpford (where Mr. Gunter 
had heretofore made the ſame obſervations with thoſe 
at Limehosſc) and found it not much to exceed 4 de» 
S Forte clearer manifeſtation ofthis truth, (becauſe 
all men haye not beene furniſhed with or ſcene the fore 
ſaid obſervations, I hold it neceſſary co transferre 
theirs hither, and ſubneR thoſe which were lately 
made by my {clfe with the aliltance of ſore friends, 


| * Mr, 


* Mc. Burroves his obſcryatioas rhad? at Line-. 
bouſe 0 Faber. 1 5.45 89. ., 


| Before Ngene. [| 4 Afrer Nee | _ 
| F[covation 047148400 of the), Elevation (147147; of the \variat. of t 
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* "The way of finding the variation afcer this manner 
is eaſy co be conceived, Aim? being choſen when the 
Heaveas were like to be unmasked for the whole day; 
the alcirudes of the Sunne were taken by him to cach- 
degree of a Quadrant both forenoone & Afternoone, 
from 17to 25 gr. making nine ſeyerall obſervations. 
And at every Alrirude turning his Needle to the Sunn, 
obſerved thedegree and parts cut thereby. Then com- 
paring the AMagneticall Azimuthes made in the Fore- 
noone, wichthoſe in the Afternoone anſwerable to 
= ſam? Solar _—_— , the _ _ difference is 
variation, Thus at the altitude ob 17 gr. in the 


ont the variation of the Neadle. -» 
For etoone,the Needle cutting 5 2 gr. 35 mio, and at the 
fame altiwde in the Afternoore 3vgr. o min; the'dif. 
ference is 22 gr. 35 mint the haltewhercot is x ygr. 17 
min? 30 Scc. the variation inquired. 

Before we procced to other Obſervations it will be 
requiſite we take a reviewof thefe, and after correc. 
rjion of ſome of the apparent Altitudes, call the Solar 
Azimuthes to the Iudicature of a Triangle, | 
+ Iris not unknowne thatabout this time of Mr, Bur 
'rowes his obſervations the accurate and: corrected ta- 
bles of the Sunnes motion were not publiſhed ro the 
world, Neicher the Angles of the Obliquiry and P4- 
'ralaxes ofthe Sunne ſo trucly determined» And as for 
cherefraftion (which infinuates it {elfe id every Alri- 
eude noe cxceeding 4 5 degrees) being then in its infags 
cy anda ſtranger to the world-x. was not called inrg 
the account , no not by the Ancients themſclues, not 
limited before that great Aſtronomer and honorable 
Dane Tycha Brake 0 che ſame way. It therefore 
we ſhall examine theſe Altirudes. acording to the late 
correQed grounds , we ſhall ſomewhar alter the vari- 
ations of Mr. Z»rrowes, but ſo as that we ſhall not much 
differ from bim , or fulpeR any great error. in his 

worke, | 

Thele obſervations then of his , were made the 16 
wore Anno 1580.Andby call Calculation 

Id beginabqut 94 in the Morning , andend about 

2 inthe Aﬀernoone. Letus now make choice of the 

Magnetieall Azimuthes anſwerable to the Altitudes of 

20 bog i earch objerrarige The true place of 

the Sunne.abour this time correſpondent to his Alth. 

tade according tg/the lace Redolphine Tables, (with 
: B 2 


confidera- 


16 4difcour urſe Mathe maticalt," 


conſideration tothe difference of Heridians and E- 
quationof Time) is thus found after the Cenrefimall 
way with the connexion of our = Logarithmes, bur 
with ſome altcration of the Anomalics 


Potion of the Apog. © ' Middle morion of the Sun 
; fig. Gr | Sig. Gr, 
Epech of Chrift|z: $3455571829 386672 38538 


yeares 1579 ? 270303979753 111927414346 
Month: Bifſ:9g4%0* oo 13841957) | : 00673704358 
Dayes 14+ 

Hor.2 1.Min-9\0: 0000041 302 
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Sum of the met.\13* 5 3895414449 47943947299 
Motion of the Apogeum ſubſtraited $5 3895414 
The middle Anomaly , 3! 29404853 1350 
Our Tabular middle 4vomaly 3* 29 00009 þ 
The difference'of Anomalies o: 0.45487 


The logarithme whereof is 
Thediff, ofthe Cozquated Anom, 1. 01729167 


The logarithme whereof is 07007445 4 
Theſumme of the logatithmes ©0:61474 50. 
Towhichthcre anſwers 04118538 


which added tothe tab: Coeq: Antm.y, 271763527 
Gives the inquired coeq: Anomaly 3, 25 82067" | 


Tothis the Apog: added 3. $.389 
Gives the Sunnes place in m {PIES 
The declination whereofis 12548280 


Whercuntoadding a O uadrant ' 90000050 
The {um isthe © a Rom.che Pole 102548:80 
And becauſe we haue made choice of the apparent 


-Altitude of 20 gr. the Parallax (Xepler admitting lit- 
tle or none, ) according to; Tychs Brake will be 


found 


— 
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© tfpiotaciinafebe dee. TB 

found Gr. © 047778 
Aad the refraction 0927 5000 
The difference is © 027222 
Which ſubſtraQted from the apparet Alt.20900008 
Giues the truc Alticulc of the © 19 972778 
The complement whereofis the diſt- 

ance of the © from the Zenith 70027222 


Thar the inſuing work may be the better c5ceivedler 
FZB [inthe annexed ſcheme) be the Meridian of Lime- 
houſe ; Z th: zenith or Pole ofthe Horizon FOB. The 
elevaio of the Pole PB, ZP the complement thereof, 
AE the Equator. The Southerac Parallel! of the 


WE iy 
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Sunne DSO. ZSH a Quadrant of a verticall Circle: 
mcerſeRing che Sunnes parallell, and paſſing through 
his Ccater in the poine S, HS the Sunnes Altitude 4- 
bouethe Horizon; and Z'S the complement or his dis 
ſtance from thezenirh. $I the declination,” SP the di- 
ſtance of the Sunne from the Pole of the world. Alſo 
letthe obſcure periphery MZG be the Megneticall Me 


nds pling through the zen, an deficRing or 
varynig 


- | " P ; 
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varying IE the Terreftriall Meridianthe Arc M >. 
the meaſure ofthe Angle MZB the variation inquired, 
which will be Fakes a comparing the magneri- 
call 4zimmbCTZS with the Solar Azimarb PZS,alw 
greater then the Magnetical before Noone, bur | 
after Noone, where the defleftionis Eafterly why 
with us in England and the adjacent wy Tos the 
Magnetical azimuth is her found by inſtrumen» 
tall obſervation, the Solar by Calculation, or the reſo- 
lution of the obliquangular ſphzricall Triangle PZS, 
whoſe ſides arealready knowne, and therefore the An- 
le PZS may be obtamed by the fourth com _ - 
that haper 'of the; Britiſh T rigonemetyy 
><4-—dypr 
PS.Di- of thee fr6 the Pale 102547891002693 91447 
Z$,Compl.otthe © altitude -7002722]0206168 26427 
ZP,comph: afthe Laticude $ 846667 


Su7 of the fades S00Up7E | 
The halfeſumme 0s 9983 $665 722 
Dif ofthe Baſe and; mm. 297299) 87148768 587 
1 1hY I89318508383 


The 


on Be Variation of the Neko, #7 

The log.of the fine of 169995 94659254191 
The complement 73 0904 
The double whereof is 1469998 the "Angles inquired 
PZ $, But the uy <2 r3 50060. namely the 
Angle CZS. The differ. is 4 10098 MZ'3 the variation 
inquired, which converced into lexageſines is 11. gr. 0 
min,o Sec. Ar, Burrowes by rhe helpe of che altergoons 
obſervation making it 11. gr. 22 min. zo. ſec. the dif- 
ference being o gr, 22 min. 30 ſec. | 

Thelike may we doe with the ſame Altitude for 
the Afternoone, if we ſhall onely reRify che declina. 
tion an{yvcrableto the Sunnes motion forthe interaall 
of time» The Sunnes:rue place wasin 3179445 of the 
declination cocreſpondent was 1251749, Then in the 
adiacent diagram, being the ſame -wich he formers, 
ſave onely char the Azimuth CZS$4is (as 
tought to be) greater then the Solar PZS, we are 
the ſamecermes given, and cherefore by reſolving the 


rY ” 
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Triangle P75, he gle inqui PLS my be-found 
either by che former orthe third variety belonging eo 
the :x Probleme of the ſamebooke, and agrering'er 


. 


Sphericall, afterthis manner. 


F5-diſt.of the © fromthe Pole 10261740 | 
ZS. compl. oftho'© Alticade 7093782 :1. 
ZP.compl. ofthe Latitude ' 3846567" 


The fum ofthe ſides - 21475189  Logarithmes. 
The halte ſumme == 


well wihche Calculation ofaPlane Triangle as of a 


| PS 223224[12902261021 
Dif-ofthehalf ſum & fidesQZS z ,$3843}976425 58829 


99643117219 


 Logarithmical tang: ofhalf che Angle 105175 001969 
which found inthe can6 anſwereth to 73104441 the 
double whereof is the angle ſought 146208882 PZS 
Butthe Magneticall Aziau is 157750000 CZS 

The difference is the variation 1154118 CZP, 
which convened into ſexageſmes, is 11 gr.32 mm. 28: 
ſee. And if with this we compare the morning vatie. 
ation, { which ſhould have been the ſame. with the 
<licanconm) tHe Sleeence will ba 39,9997;7 28 Rc: 
WM, 2 Ip 


on the varia ofthe Needle: iy 
which may cafily ariſe cither from the Inſufficiency or 
Fabrique or groſſe handling of the Inſtruments. $0 
char if we take the Arithmeticall meane, *we'tmay pro- 
bably conchade the variation anſwerabls to his time 
to be aboue r1 gr. 16 min: with which very neere cor- 
curreth Dy, Gilbert, finding it 14 gr. 20 mn; 
From theſe we procced to Mr. Gunters Obſervations, 
the Table whereof we have here inferred, as we finde 
them in his mathemaricall workes, where we ſce the 
variation notto- exccede 6 gr. 14 min. His inftru- 
ments were one Quadrant of throe 'foote Radius fot 
the Sunnes Alrirudes : His Needles were rwogrhe one 
of fix, the other of xo Inches in length. The $ unhes 
Azimuthes were foundby calculation; and the Azi 
muthes Magnerieal,taken off a Horizontall Plane by '« 
line of Chordes, whole Semidiameter was tw 


Inches. . 
Mr, Gunters Obſervations made at Limehouſe 


Twn: 13 Anno1622 after Noone.. 
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| is: © | Aion Mag] Aeims © | Parianen, | [ 
Gr. Afon, | Gr. Min: | Gr, Min. | Gr, Min 

| .49 © "a 2 | 7542 | 600 

Ei} Ye M69. 
ELEMENT! 

| 9g Is 73 F5 

16 18 | 58m [| 59232 | 5 40 | 


7” 52 | 7012 | 6g ig 


Thus haue we proovedrhat forthe Interſtice of 4.3 
C yearcs 


———— 


16 df Ib, 
yeares, there hath-beege an,evident, diminution of five, 
degioes variation. 4 deny agtihe Artitice to be: very 
nice and {ubye 5 and-chatan error. may vhawargs: caſt 
ly.iafiguate.it ſelfe , which Fagatber with this great 
7 ewe , moved. ſome of us to be, overhaſty in 
| caſting anaſperſion of error 0n Mr. Burrows: oblcrvay 
| Mrdoba Mare tions, (though Giacenponnoe juſt grounds) till an ace 
| quaintance of ours, lately applying Mr. Gunters qwae 
Needle to the fide ofthe Cubicall Sronevt his Maje» 
tics Dialljo White Hall garden, could not fiade the 
yariaion fo great as 6: gr. 15; Min: tormerly tound; 
wixreupagrelolving with ſome Fricads to make an ex. 
periment/hereot , we went to Drepford the laſt yeare. 
1673 the day of che Sunnes entrance into, the ſummer 
$ alſticg,to the.very lame place where Mr.Gumer here 
( had made obſeryation, and found it much leſſe 
then fiue degrees, And atrerwards calling into Que» 
ſion the Talufficicacy .of our Inſtruments, tbar;all 
[cruple migat.be quite taken away , we had recourſe 
this prefehir yeare T63,4Tnh.'12 Rover to the ſame 
Garden of our learned and ingenuous friend Ar, Tohy 
elles, wich a \ uadraritof þ x foote Radius jor ſolar 
Alcicudes, Contitwually redificd with great care, and a 
{Hocizoncall Quadrant tio} fobte* adius, for the 
ques + of the Miyner: Nzimuches; exactly 
(fer ro the &reucall fnchidian, and it parale)ſme 
/tochc Hocizod Corhtivilegreat'error might enſue) 
| wich rwo Nztdles of tewHhe| Infhes*in [le Ii well 
pe | 7% - 3 . hr the ctter fa- 
' risfactio ) 4 
9, eo0R wy o.jhe very ſam? Needle 


|_Wherewith Mr, the forelaid obſervations, 


8 Jengrh tepdaghes Wl Auroe anvit, *emagely re- 
| « peaing 


- ka 
* 4 . 
-. 


01 the yaplorion of the Nee He ” 
ſpeQing the ſame Maghetieall Merididn as we then pro 
ved. And leaſt there mightarile ſome diverſity wc 
variation through the touthes of {cvcrall Signes, I 
cauſed the 'ohe Needle firſt touel't-by.a very good 
Magretgto be retouch'r by anorker ng odtfit qo' bet- 
ecr,and the ſ#ne wherwith moſt of our ze#tumpalics 
arecouch't, ©and yer found n& Uiftrence? berweene 
them. And (b Iu the 14. 1644/)wetnadeithile fol- 
lowing obſervations , where we' found the variation 
not to exceed 4 gr: 10 min.as appeareth by che Table 
annexed. | | £2£ 
- > And hecauſe inthe Replutions of theſe” obJiquan- 
ukeſphericall Trizngles for che Sykt Azidtiutheswe 
have neceſſary 'uſe of the Laritade of | the Place, the 
m—_ determine by the Sunnes meridia" Ahlirude 

s$rgr.z0 min. after this marner, i 6c 301 Dna 

N 1 1, 09 no! Ul ge qu Lon 
>The apparent Alritude of the'Sunne ' " - git 
-/The Parallax of the Sunne added 0 1+ 22 

Therefore the Sunnes eriteahirade -* 627 1 a 
''Sunces deelinarion according to Tycho 23+ 31” 22 
 Hetice the Altizade of the EquinoQiall 38 +, 30-0 
"The compl. wherof is the-hight of the Pole51., 30+ © 
_ Obfarvarton! mai at Dieyford Av. 163.4 1nnjj 3 beforeNoone 


» i , 

I ""HF:© vers | Acimkc Mag Azini, © waricsl— Tetibus as ſh 
Ld Gr. Min, | Gre, Ms | Gr, AM, Gr: 4h " (veter | 
T0" 44 454.396 ,,2:þ1.h49 26, bt, fb 
d |__45'39% |, 19942: 2þ.0 831 oh 20 5 ner, 
ha | \148, 30s Hs 207 (4 TEPLE 128-20 F FRewn? 
@ «(5 +1] 2090994 138 oO. | 22, gt 4s | 
0 ets | 1 54/44/0971 © Pings $513 48) 
$09456vV134cy 4) Aier 


y A dſtouſe Mubematical 


After Ngoe the [ame day. 


Al. © veralAzi. Mag | Axim. © \Variats 
Eine 16 RE De G. fi 


——  enn—_—__—_— 


44 37 "114 © 109. 53+ 4 7 
40 | 208: ©| 203, 50 | 4: 10 
4. 12 


-, Thefe,Concordant Obſervations can.not produce a 
variation greaterthen 4. gr. 1e min. norlefſe then z gr. 
s 5s min. the Arichmeuicall meane limiting it to 4. gr. 
- and about 4 minutes. ; 
And for a further confirmation herof (though m6. 
ved uponng juſt reafon to ſuſpe& theſe obſervations, 
"being every way as cantelous in them as poſſible we 
could) as ſoone as the intermiſſion from blique 
- Exerciſe would permit, I cauſed the fame inſtruments 
to bexraniporty to. Paules Cray in Kent, diſtant from 
' London SE and by S abour 12 miles , where che tounh 
of Iuly following ( Fide Affron1mica) I made the fubſe- 
quent animadverfions, hardly amoucting to 4 degnees. 
; The Latirudeof the Place I finde by the fame large 
Quadrantza be: 51 gr-25 min, which rhus1 prove, 
6 © $+-6 
21 theo apparent meridian altit. was 56: 53: © 
Tn, Ker To be added ©, 8. 36 
The fom+ is the Sunneg truce Alticude $6, $4, 36 
The declination ofthe Sunne ſubrrafted 18, 39, 36 
da rote 26 rrp > 35+ © 
The compk wherof is the hight of che Pole 51. 25, © 


Obſervations 


on the variation of the Needle, 19 
Obſervations made at Pauls Cray in Kent Inly: 4: 1634: 
After N gone. 


$00%. ©, Sajenmeyy Srmpe © [markers 

ned Bn 

49: 55- | 112 30 | 107: 30 | 4 

q9: #3 | 110 © 106 F|-3 

» T39 41. | 109 30 | 105 34 | 3 

33: 42. | 108 © | 104 5| 3 5y_ 
3 


— ——— 


OO m—_ — cc 


| 357 32. | 103 Jo 99 323 


A 


bd) 
"34: 49. | 102.30 | 98 32\ 3 5 


33, 41, | 108 © 97 014 © 
= ep joe of of 21250. 
33 9, 99 © 94 5s 4 2 
eo | $9 01 96 0140 
zo: 39: | 97 ©| 93 113 $9 
an 96 | 95 of 91 31 EE 
27, 51 | 93 30" 89 28 14 3 


Ie were needleſſe having ſo many ſufficient teſtimo= 
nycs, to produce any more; one onely obſeryation 
made with circumſpeRion being as good as one hun- 
dr«eh. So thar its plaine, the oblervations made in this 
place do all make the variationto fall neere upon 4, de- 


recs. 
- Hence therefore we may conclude that for the ſpace- 
of 54 yeares (the difference of time betweene My, Bur- 
rewes and theſe laſt obſervations of ours) there hath 
beene a ſenſible diminution of 7 and better. 
* . Ifany affeted with magneticall Philoſophy ſhall: 
yet delire to ſee an experiment made for their owne 
particulaMarisfaRtion, where T may prevaile, I would 
advaſe chem to pitch a faire ſtone parallell tothe Hori. 
C3 Zorn. 


ES AWalarſe Mathemiatecall 26 
eon there to reſt immaveable, and having a Needle 
of a convenient length ſtrongly touch't by a vigorous 
Magnet to draw'a Magneticali Meridian thereby , and 
yearely to examine by the application of the fame(well 
preſerved from the ayreand ruſt; irs greateſt chemies) 
whether time will produce the like altcracion, 

I will nat here coter-into a diſpute concerning the 
cauſe of this'ſeriſible diminution , whether it way be 
imputed tothe Magnetzor the Earth,or both. Ir is not 
unknowne to the world, how the Greateſt Maſters of 
Aſtronomic;which this age hath afforded, for the more 
caly calving the'apparent anotnalar motions of the fix. 
ed and ertatique czleſtiall lights, and avoyding thar 
ſupervacancous furvicure ofthe Ancients, do with all 
alacrity embrace that admigzable Copernicean Hypotheſs 
of the diurnal, Annua}, & Secular motions of the earth, 
in ſo much'as conferring with that Great Aſtronomer 
D, Phil, Lanſberg.in Ze about Aſtronomicall wat. 
ters, did moſt ſeriouſly affirme vnto me, he ſhould ne- 
verbe difwaded from that Truch. This which he was 
pleaſedtoNtile a truth, I ſhould readily receives an Hy. 
Purhefis, ard fo becafily led on to the confideration,of 
rhe imbecilfity of Mans apprehenſion,as notable right. 
ly to conceive. of this admirable opifice of God or 

me ofthe we. 114, without falling toule on ſo *grear 

ah abſbrdiry Yer ſure I am,it is a probable indacemehe 
'roſhakex wavering, underſtanding. And which adds 
ſomewhat more, I underſtand by Galilem a Floremtive, 
and a moſt acure and learned Mathematician, that ah Ira. 
Gan wings of the'Family of the Ma ſg bith late- 
ly touhd che mutation of the Terreſttiall MFid/ans, and 
Bet ned attcariſe tharebf not yer publiſhed, Whith the 
aid Gal:leus hath ſecne ind read con ſtupore, not with- 

Our amazcinent, His words arc thele, 


| Surge 


erp eee oy 
Surge di preſente ung quinta novita, dalle quale | 
paſſa arguur mobilita nel zloby terreſtre, mediante 
boy che PII SES ya and F illuſtri.., 
ſfimo S. ( #fare della nobilifSima famiglia de i Mar-- 
file dr Balogna, pur” "A ademico' Linceb j il-quate" 
inwng dottiſfima ſcritturd ya efpoiendo, come Bu 
ofſervato una contiua mutazione , bencbe tardiſſt» 
ma', nella lines Mertdiana; della quale- ſcrittura,, 
ds me ultimamente con ſtuport veduta\" ſper che” 
Huerd fare coppia a tutti gli ſtudiofi delle marayi;lix 
della natura. | | | 


Which in Engliſh runnes thus, 


- 


"Now Fi win the a an Nel which'w 
may argue the mobility ofchitterkNe tt Git bythe 
wa. fo. of that which WORE root the' molt Ab 
ous Gentleman $zg: Ceſar of the moſt noble famulic of 
the Marfi/y of BologſhJatybEan Ucademicke allo, 
hath diſcovercd, who in a moſt learned tract plainely 
ſhewerth how he hath obſerved a coatinuall mutation, 
alchough very flow, in the Meridian line, which di. 
ſcourſe, which with wonder I lately ſaw, I hope he 
will imparc to all thoſe who-are Scudious of the won 
ders of nature. 


2 
Surely if irbe ſo, the due conſideration of the pre 


miſſes doth (as I conceive) lay openataure way tor the 
falving 


1 Haiſcourſe Matheniaticall 


ofthat Irregular Motion imputed to the Axis 
ofthe Earth , I meane the alterable Obliquiry of the 
Ecliptique, which to deny (as ſome yer doc, not with- 
out great violence offred tothe Ancients) I ſhall hardly 
(oichone very ſtrong argument) be per{waded. 1 preter- 
mir likewiſe a ſuppofition which might be made of the 
correſpondent motion of the Pole of the Magnet with 
thoſe of ſome of the Planets, and divers other conccits, 

which mu be all left to future times to diſcover, this 
Invention being but newly preſented to the world in 
irs 
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Errata Typographica, 
Ps; - dar doemar ger Gilbert. 7 ling 16 for 


wn. a 0p for red 9, 15,13, fo cel 
me way. p. 9 lin: 27 for 97 read 95. p, 13, lin, 12, for i 
reads intervall:pag, 16 lin laſt for,muſt reade moſt; 
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